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REMARKS 



Applicant respectfully requests entry of the above Preliminary Amendment 



to place this U.S. Patent Application in better form for examination and prosecution before 
the U.S. Patent and Trademark Office. 



The claims have been amended to more definitely and fiiUy claim the 



subject matter of Applicant's invention. Applicant urges that the above Preliminary 
Amendment introduces no new matter into this U.S. Patent Application. 

Applicant sincerely believes that this U.S. Patent Application is now in 
condition for examination and prosecution before the U.S. Patent and Trademark Office. 

Respectfiilly submitted. 
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fieU of lAvf«^-W\ 



A plastic closur e able to be manufactured in flie closed state, as well as an inj ectioTi 
mould and method for its manufacture. 

tJhefees^^ relates to a plastic closure |comprisin|U lower part and a cap and a 

snap hing^vi|j^which the two closure parts are connected to one another as one piece, wherein 
the lower part and the cap [are able ^j^e manufactured in the closed state and ^dditionall^ a.ls<k Ito. 
connected to ano[her via at least one^aration seam, ^^inventionjf^^ an 
injection ^oul^o?manufacturing|sucfij^^^^^ closuresjas well as additional^^^amethod with 
which the above-mentioned closures may be manufactured^hilstl using the injection ^oulds)"^^ 
according to^||mvention. 

Closures ^f the mitially mentioned typejare known for example from^H-A-f73'63^^ 
With this ^t is the case o^ a plastic closure^hos^wer p^may be placed on a bottle neck or ^^^i^^^ 
onto an adapter fastened on flie bottle neck. The effect of the closure is produced with a 
spring element which is a bending spring(whic^rojects fis^jthe container wall from the outside 
into the inner space of the closure.^ account of t^flie*^p effect is not achieved by the 
deformation of the container walls but solely by the restoring force of the U-shaped spring 



element. 



Openings in the closure walls of the plastic closure are (absolutelyj necessary for 
manufacturing the known plastic closures. On^| one hand an opening needs to be present in the 
outer, peripheral lateral wall|(skirt|u^^^ to shape the U-shaped spring on the inner side, and 
on|h3fether hand a recess needs to befpresen^in the cover surface in order to achieve the upper, 



^ ^ 

outer surface of the U-shaped spring. 

ne manutacture of such a closure(as a result of thisi 

slides or 



The manufacture of such a closure^s a result of thijnecessitates relatively large(moul(^fAoU 
or sliders which ^n the on^^J^ndTJrenders flie injection (5iould|j^co^ more 
expensive and Gn the oflier hanS^xtends the cycle times. Accordingly, plastic closures of this 
known type^s a resultjare relatively expensive and up tojfce present dayjcould not assert 
themselves^n flie mark^ m ^Ijl ^*^uu<U*fp{<u:«- ^ 

Finally^ the lack of design freedom is a problem ^hich can hardly be solve^ The 

manufacturability specifically |compellingl^ requires a conical or step-like shaping of flie plastic 

closure, wherein flie lateral walls of tiie cap with respect to tfie lower part need to be arranged 

offset to one anoflier at least by ttie wall fliickness. . , o . i « 

.4MA^-^ ^rs* PwW ^f^^^ 




the plastic 

part and die cap conically on top of one anoflier. Here, in contrast to flie first mentioned design 

I 



1^ l^one however realisesja snap hinge which is not achieved by|way o^a spring ejement designed as 
a bending spring, but by^ay o^two flat in|gm|diate elements^ajjjSuch'^^ tensile forces are 
transmitted, wherein jhowever] the spring force i^ealised^ solely by the deformation of the 
adjacent container walls. At the same time^it is nece^aij^ for the container walls of the lower part 
and the cap to run inclined towards the[centr3axis at least in the hinge region. Although such a 
closure may be manufactured without a sli^r, it may not^oweverjbe used on conventional 
bottle necks without an adapter. The necessary conicity results in a diameter difference between 
the lower part and the sealing peg in the cap which is larger than common botde necks. 

It is therefore th3^object of^e presei^nvention to provide ^ plastic closure of the ^, 
^tiallyj mentioned type which requires only par&cukily^^ *^ 
l^ccordingl^ manufactured with short cycle times and^errmts a cylindrical shaping of the outer 
contour. 

This object is achieved by a plastic closure[of the initially mentioned type with the 
characterising features ofpatent claim 1.1 A^scrll^ in -HUi ^p^ot |ic<a--f iVvv 4Um^ 

(A furtherjlobject of me preseirafinvention is to manufacture an injectionlmouldlfor 
manufacturing plast^losures of the above mentioned type, which are^xtremel^ economicaljin J'b 
manufacture and^y function with short cycle times. 

An injectioiJmould. with the features of patent claim 16 achieves this objectlpr a.l%o ci^scr\\^ 

finally th^|invention also relates to a method for manufacturing the closures of the 
initially mentioned type^hils^jping^e previously mentio injection ^loi^^ sai^j^neA^^vVidU^ ^ 
(having th^ features ^f patent claim 19. Furth^^esign forms of^e respectivejtovJe^ are^ be ^^'^^i^^^^ 
deduced from the dependent claims and their significance isj explained in the subsequent 
descriptio^ OmJL in -Hut cIojl^ 

^ preferred)jpmbodimen^|xampl^of]the plastic closure according to Reinvention is o-*^ 
represented in the accompanying drawing, whereby a representation of^^e iniectio^nould as 
well a schematic representation of the method is notjmade sincel^ne^a^^killed m the art 
would not require such a representation on account of the subsequent explanations. fMfitr^ 

[jhe single preferre^jembodiment'^xamplejof ^el^ closure according to(^eJ-H\i5 
invention is shown in the drawing^ There are shown i3: { 

Figure 1 1> a lateral view of ^e^lastic closure according to^e||nventioynanufactured in^ej ^ 
closed state, placed onto a partly shown container neck^dj ^ 



A5 fi^Me. I tu.^ 
Figure 2 ^CMtf the same view/afler removal of (^%guanmteestrip&nd^ y pl^utrea I 

Figure 3 ^n^V^ again the same plastic closur^this tim^in a diametric vertical section in^ejA-R 



opened conditi^^d^ially^ 



Figure 4 iM'*^ a vertical^ctioij|through the plastic closure according to Figure l^before opening 
foi(th9 ffirst time, again shown placed onto a container neck. 

The plastic closure manufacturable in the closed state is shown in its entirety ftWCltJoi^c^ 
comprisesjiljwer part 2 and a cap 3. The lower part 2 and the cap^S^are rotationally symmetrical 
witii i^ega^tolh^ A. The lower part 2 comprises*a^a^ral wajj^kirt)|5 and the cap 3 £^)^ifi^^ 

a fateraf wa^skirt)j6. The lower part 2 and the cap 3 are connected to one another as one piece 
via a snap hmge 4. Furthermor^the lower part 2 and the cap 3 are connected to one another via at 
least one separation seam 7. At the same time the at least one separation seam 7 always runs 
from one side of the snap hinge 4 circumferentially about the peripheiy of the plastic closuie 1 to 
the other side of the snap hinge 4. The separation seam 7 may be formed by a continuous 
separation line which is only interrupted by several destroyable bridges. Li the preferred example 
showT^^ere it is however the case o^continuous thin Icjcations^hic^form a so-called tear seam. 
'TVfi' ^es^tear seams 8 in particular ^ay b^te^lyjsee^n Figure ^in which the clo sure is shown in ^1^^^^^^ 
an enlarged scale. Here^t is conspicuous thatjnot a single tear seam 7 i^resen^j^t^ia^tiiere are 
two tear seams 7 and 7* running parallel to one another between which a guarantee strip 9 is 
present. ^Tu^|^Jamntee strip 9 at least on one side^^iT^ie^cinity of the snap hinge 4 comprises a 
tear-open tab 10. In the normal cas^^d the preferred solutio^the closure is not only rotationally 
symmetrical with respect to the axis A, but the lateral walls 5,6 represent sections of the same 
circular cylinder. The lateral walls 5,6 are thus situated vertically on top of one another in a 
completely flush manner, ^hanks t^|this shaping the closure may also be used on standard bottle 
"^^^^ ""necic^^s a result of thj^, the contamer B requires no specially shaped bottle neck F. The cap 3 
maymius be provided wi^lln ^mular sealing wall 10 which forms a sealing plug 11 ^hich) 

:e.|By way 



come^to^jie directiy into the bottle neck F in a sealing manner without an adapterpiece.|By way 
o?|j^s not only are the manufacturing costs saved but also the assembly co^^4lie closure 
represented here may be pressed onto the container with conventional assembly machines 
without any problem and with a large cadence. In particular,/on account ofithe use of continuous 
tear seam 8, there also exists no danger that the fragile bridges are destroyediin the region of the 
separation seam during assembly. The fasteningjpf the closure 1 on the container neck F is 
^ffected wit^conventional^eans which ar^irecfly integrally formed on the lateral wall^skirtjjov ^l^^^'^ 
5 of the lower part 2. In the^hownjexampl^^is is an mwardly projecting peripheral retaining 
bead 12. Instead of the retaining bead 12^ne may of course also providejretaining bead section^r^ ^^^J^d 
In particular, in^e^Figures 1 and 4^ne may clearly see tha^the lateral walls of the upper part ^ 

^ ^9 



and tiie lower part in the embodiment shown^er^are completely smooth on the outer surface. In 
contrast to this, the iimer surfaces of the lateral walls of the upper part and lower part comprise 
inward formations and outward formations. Inward formations and outward formations are^ be] 
understood ^er^ as changes in the wall thickness, wherein recesses in the l^j^l wall{]]skirt^or ^ 
surface are indicated as inward formations which are considered here^hilsjjj^utward fj^pi^tions 
are considered ^erej as protuberances with respect to the lateral wallf^skir^surface. ^In the 
example shown here, all inward formations and outward formations are arranged on the irmer ^^^^ 
surface of the lateral walls of thOjljOwer part and lid. This is definitely the mos^nsible design 
but it is also ^ot ruled ou^olncorporate all inward formations and outward formatiojis on the 




closure manufactured therein, the other tool half comprises so-called mandrels which when 
traversing together the two tool halves enter the cavities of the oflier tool half The remaining 
cavity is filled with plastic and forms the plastic closure to be produced. (Whilst one was earlier 
of the opinion th^^ deviations fiom this ^^^^^t^^Yllov^ahlyn the lateral 
walls which run parallel to the opening and closure movement without suitable sliders or other 

^ mo ving parts^ingjprovided on the mjectio^|moulJ, ^da^ne has^ne ha J moved away from 

tiii^||positio^^ particular, threads on closures or retaining beads are^regarded as being as| aovs^' 
permissibleTuis essential that ^rstl^ the two injection^oul^arts are traversed apart, so that the 
material may escape at least on oi^e^side, in order to completely ^^^^^^ ^® respective injection 

» I A [moul3 object from the^oul^The plastic closure accojc^g to^^nvention was conceived in its 
^ntirej design on the basis of thispis^ve^^ p^cular^with snap hinge closures, this 
manufacturing concept until now has^ve^|3een used for producing the snap hinge. Particularly 
aesthetic closures result from this concept if the lateral walls of the lower part 2 and the cap 3 at 
least in the region of the snap hinge are arranged lying in a flush marmer ^^J^ another. 
With tfiis, the region is^ bejunderstood as a cylinder sector, is to sa^^e regions of the snap 
hinge up to the cover surface 13 of the lid, and from the snap hinge 4 to fte lower edge 14 of the 
lower part 2 lie on top of one another in a ^^P^^^^y manner. The adjacent wall regions 
may^owever indeedjbe designed^uimin^|m an inclined maimer. This however^i^ot desirable 
m many cases. Accordingly^one would preferably arrange the lateral walls S, 6 Ijdng on top of 
one another in a completely flush maimer. 

As ^Iread^ mentioned, only the inner surfaces or w^the outer surfaces should have 
inward formations and/or outward formations. |TheseJj^inward formations and/or outward 
formations may at the same time not exceed the wall thickness of the lateral walls. This^f course"3 
is ^ bejunderstoo(||^^iin the framework of the usual accuracies and tolerances.|Of course, the^'f^ 



4- 



larger fhe total diameter of the closure, ttie larger thej^lative deviation^ay This cours^is 
known to thelnia^ skilled in the art of plastics technology, and does not have to be explained any 



further. 



One| is re latively fre^j[with regard to the shaping of the guarantee strip. However^the 
guarantee strip !^s well a^the tab 10|alway|^ practisejform part regions of the lateral walls 5, 6 
which Ue on top of one another. The closure may only be opened by tearing away the guarantee 
strip 9. As|alread^mentione(^and represented in the drawing, the separation seams 7, 7 which 
delimit the guarantee strip run parallel to one another. If both separation seams run P^^l^^ to 
one another then they may run perpendicular or inclined relative to theJcentr^^^oTor to the 
itj^^ (centri^middle axis A of the closure. Of course l^^paration seams 7, T may also be arranged in 
planes rurming differently to tiie[centri^mi3&le axis ^» J^jjSJp^ ^ special case the one 
separation seam mayjnm perpendicularly to the^centri^^mddSe axis and the second separation 
seam 7 may run inclmed to tiii^^entri^middle axis A. 

\ TTie snap hinge^hich was applied her^ co rresponds essentially to a snap hinge asps'O 

known ftOTinEP-A-0'056'469 or 135,456. These are snap hinges which are formed 



essentially of two^film hinges. ^^Ist tti^iie lim^inge 41 represents the movable connection 
between the lateral 6 of the cap 3 and |jqnptermediate element 43, the second film 

hinge 42 forms the separation line between the lateral walj||(skirt)j5 of the lower part 2 and the 
^entione^ intermediate element 43 of the snap hinge 4. The snap hinge has lateral limitations 44 
which are formed by a gap. The fihn hinges 41, 42 between the two lateral limitations 44 may 
have various mnning directions, ^ith regard to th^^ie previously mentioned documents are \y^cAf^^^^^^ ^ 
[referred t3. Basicallvfcpweverlthe film hinges 41, 4? may centrally approach one another or run ^* 
part between the two Umitations 44. Furthermor^the film hinges may have an arcuato^oursg, or 
one which is sharply bent, and they may approach one another to such an extent that they 
mutually contact, by which ^eansj two lateral intermediate elements 45 transmitting tensile 
forces arise. As ^head^ mentioned, die lateral limitations 44 are separated fix)m the lateral walls 
5, 6 by a gap. This gap 46 thus forms the separation between the intermediate element or the 
intermediate elements or between the elements and the adjacent lateral walls 5,6. Howeve^the 
lateral limitations 44 may however also be cormected to the adjacent lateral walls practically as 
an additional guarantee element, wherein0iesg||bormections need to be designed as separation 
seams. When opening the closure for the first time, these separation seams would tear. 

As (already\ mentioned, the plastic closures according to fthe\ (invention may be 
manufactured by^vay onmjectionmiould|, wherem an injectionjmoulfflconsists oflftwo plates of 
which the one plate comprises the cores and the other plate the cavities. At the same timeyit least 
one of the two plates has no recesses or protuberances on the surfaces parallel to the extension 
direction of the plate. Accordingl^^plastic closures which are manufactured by^ay these 



injectonmiouldsihave no inward fonnations or outward formations on the corresponding lateral 
surfaces. For ttie manufacture of the closures as are represented in the Figures 1 to 4, 
the plate with the mandrels with the surfaces parallel to the extension direction have 
protuberances and/orre(^ses which form the corresponding outward formations and/or inward 
fonnations, ^hil^tJie cavities on the other plate on the surfaces lying^arallel to the extension 
direction have no recesses or protuberances ^hatsoevej|. ^f course Sborresponding reversion is 
likewise possibl^^ is specified in claim 1^, 

If one operates with the ^just"! described injectionfmoul^jfm order to shape the 
corresponding closures^it is ^usjnecessary to ^tlj^extend that plate which has no recesses or 
protuberances on the surfaces running parallel to the extension direction. If then the closures are 
set free on one side, then they may be ejected under suitable elastic deformation from the other 
plate on which corresponding recesses or protuberances are^resen^parallel to the extension and 
retraction direction of the^oul^Usuany, with this, as aheady ment|oned, one would shape the 
cavities firee of recesses and protuberances. Accordingl;^^tl^|bie plate comprising the cavities 
is retracted and after this the cores are pulled ftom ^e closures. Again, a reversion is also 
possible^ei^. If the closures have smooth inner surfaces of the lateral walls, one may then^irstlyj {{^rS'i' 
pull the cores firom the closures and of course after this eject the closures from the cavities. 
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lefeience numerals 

centre axis 
container 
bottle neck 

plastic closure 
lower part 



snap hinge 

lateral wall (skirt) of ihe lower part 

lateral wall (skirt) of flie lid 

separation seam 

tearseam 

guarantee sbip 

annular wall 

sealing plug 

retaining bead 

cover surface 

lower edge of the lower part 2 
film hinge 
film hinge 

intermediate element 
lateral limitation 
intermediate element 




